Effect of methotrexate treatment on expression levels of multidrug resistance protein 2, breast cancer resistance protein and organic anion transporters Oat1, Oat2 and Oat3 in rats.
The ATP binding cassette (ABC) transporters, multidrug resistance protein 2 (Mrp2; Abcc2) and breast cancer resistance protein (Bcrp; Abcg2), and organic anion transporters (Oats) mediate excretion of methotrexate (MTX) and many other drugs. However, it is not known whether MTX treatment leads to any changes in the expression of these transporters. We examined the effect of MTX treatment on expression of Mrp2, Bcrp and Oats in rats. MTX was single injected intraperitoneally at doses of 10, 50 and 150 mg/kg, and then Western blot analysis was performed. The levels of Mrp2, Oat1 and Oat2 on day 1 after the treatment showed no significant change. Four days after injection of 150 mg/kg MTX, the Mrp2 levels in the liver and ileum, but not in the kidney, were markedly down-regulated to 20 +/- 3.6% and 8.9 +/- 3.8% (mean +/- SEM) of controls, respectively. Renal Oat1 and Oat3 were also down-regulated to 56.4 +/- 4.3% (Oat1) and 54.3 +/- 5.5% (Oat3) of controls. These effects of MTX were almost recovered by leucovorin which rescues normal cells from MTX toxicity. MTX treatment also decreased mRNA levels of constitutive androstane receptor (CAR) and pregnane X receptor (PXR) to 65.5 +/- 17.9% and 59.6 +/- 14.5% of controls in the liver, respectively. MTX treatment has no apparent effect on expression levels of Bcrp, cytochrome P450 2B6 and 3A1. In conclusion, these data indicate that MTX treatment down-regulates expression levels of Mrp2, Oat1 and Oat3, and its effects are recovered by leucovorin.